Synergistic effects of crizotinib and radiotherapy in experimental EML4-ALK fusion positive lung cancer.
Non-small cell lung cancer (NSCLC) patients with chromosomal rearrangements of the anaplastic lymphoma kinase gene (ALK) are sensitive to the tyrosine kinase inhibitor crizotinib. We aimed to investigate the effects of combined radiotherapy and crizotinib in ALK-positive vs. wild type NSCLC models. Clonogenic survival, proliferation and apoptosis of cells exposed to crizotinib and radiotherapy (photon and carbon ions) were evaluated in ALK mutation positive (ALK+; H3122) and negative (ALK-; A549 and LLC) NSCLC lines. The syngeneic mouse (LLC) and human (H3122) xenograft tumor models were further studied in vivo. Tumor growth kinetics, microvascular density (MVD), perfusion and proliferation were assessed. Crizotinib exerted potent and selective anti-proliferative and pro-apoptotic effects in ALK+ H3122 cells which were augmented by radiotherapy. The synergistic effect of this combination in ALK+ NSCLC was confirmed by isobologram analysis. Crizotinib also sensitized H3122 cells to particle therapy with carbon ions. In H3122 xenografts, dual combination was most effective in reducing tumor proliferation, MVD and perfusion. In contrast, in the LLC model, crizotinib led only to a transient tumor growth inhibition and combined treatment was inferior to radiotherapy alone. Crizotinib elicits beneficial effects in combination with radiotherapy only in ALK-positive NSCLC.